Background: Good patient-pharmacist communication improves health outcomes. There is, however, room for improving pharmacists' communication skills. These develop through complex interactions during undergraduate pharmacy education, practice-based learning and continuing professional development. Research is needed to determine how best to approach teaching patient-pharmacist communication.
skills are not always applied [5, 13, 14] . Pharmacy communication skills can be improved with education and training [3, [14] [15] [16] , and education standards highlight the importance of teaching communication [17] [18] [19] . What is known is that pharmacy students need appropriate training and education to develop suitable communication skills, as well as the opportunity to practice these in clinical situations [20] . Advanced training is also needed for qualified pharmacists, particularly those involved in providing extended services, as part of lifelong learning [21] .
While there is international consensus on the importance of patient-pharmacist interpersonal communication, the education and training is not standardised [22] . Different countries have different definitions of what the essential components of effective patient-pharmacist communication entail, different educational systems and different professional careers for pharmacists. These differences have led to inconsistent communication-based learning outcomes and teaching modalities [15, 23] . A study of instruction and assessment of communication skills in the United States of America and Canada found that most schools of pharmacy reported using lectures as the primary mode of teaching and written examinations for assessing communication skills [24] . Learning activities involving simulated patients are employed to teach communication skills in pharmacy, but are still underutilised [3, 16] .
Pharmacists' communication needs to be further developed towards a more patient-centred approach, and more research is needed to establish how best to teach it to ensure a positive impact for pharmacy education on healthcare outcomes [5] .
Objectives and focus of the review
A systematic review of communications training in undergraduate pharmacy education, 1995-2010, concluded that the effectiveness of previously published educational interventions was uncertain as many were described "out of context" of other learning activities that took place [3] . Communication development for pharmacists is a complex intervention as it has multiple components which are reliant on people and are highly dependent on the context in which they take place. Realist review is typically used to explore complex interventions. A realist approach is, therefore, particularly useful for this research as there is little understanding of how and why educational interventions for pharmacists lead to particular outcomes. There are currently no other realist reviews in the pharmacist communication space. Other systematic reviews in this area did not explore how the context of the intervention may influence outcome or why the intervention worked. For this reason, we feel it is important to look beyond the intervention itself using realist methodology [3, 16] . The aim is to produce a realist review that explores the context, mechanisms and outcomes regarding educational interventions for communication skills for pharmacy students in undergraduate and post-graduate education and qualified pharmacists. This will offer pharmacy educators evidence from which to choose the most suitable learning activities to use, in what order and combination, for developing pharmacists' communication skills within their own teaching context.
Review question
The aim of the research is to understand how educational interventions to develop patient-pharmacist interpersonal communication skills produce their effects. The research questions are as follows: 
Methods/design

Design
The research questions will be addressed using a realist review approach. A realist review asks "what works, for [25] whom, in what circumstances, in what respects, to what extent and why?" [25] . Realist research explores the links between contextual factors and the processes or mechanisms these trigger, to explain why and how different outcomes have been achieved [25, 26] This review protocol follows Pawson's practical stages in conducting realist reviews [25] and is summarised in Fig. 1 in a manner adapted from that reported by Brennan and colleagues [27] . The tessellated diagram illustrates that process is not necessarily linear, and that realist reviews are iterative by nature and movement will be required between stages.
The first step was to clarify the scope of the review, the review questions, nature of communications training and the purpose of the review [25] A scoping review of pharmacy communication skills education helped to clarify this and revealed the potential for further research in this area. This is followed by initial programme theory formulation about how and why particular communication skills interventions might be effective for pharmacists. This iterative process involves exploration of the literature and discussion by the multidisciplinary review team. The team reflects the different perspectives of medical and pharmacy education and behavioural science. We are drawing on research regarding educational interventions for medical communication skills development, as this field is relatively well developed compared with pharmacy. The following initial substantive theories have already been identified as potentially informing how and why communication skills development might occur in pharmacy.
Experiential theory
This theory proposes that good communication skills are "created through the transformation of experience" [28] . This type of learning is non-formal and is generated through participating in, and observing, experiences in the workplace [29, 30] .
Structured training theory
This theory posits that communication is not believed to improve through experience alone [31] , and that structured, longitudinal training is needed as skills develop with practice [32] [33] [34] .
Reflective theory
This theory ascertains that learners must develop selfawareness, recognise their strengths and weaknesses, deal with uncertainty, be able to adapt to new situations and respond to feedback [35] . Reflection is integral to a deep approach to learning and enhanced professional practice [36] .
Relational or creative theory
Salmon's theory of creative communication values learning with real patients to improve relational and emotional dynamics [37] .
These theories will be used to inform the initial programme theory development. We will also explore more fully the concept of effective patient-pharmacist communication. We see this as a non-linear process-a dynamic activity between the patient and pharmacist [38, 39] . We are most likely to find that communication development is perceived as the development of skills and behaviours [14, [40] [41] [42] . This exploration will also be developed through multidisciplinary discussion, and all aspects of the initial programme theory will be informed by seeking perspectives from wider stakeholders. This realist review protocol has not been registered in any database.
Searching process
The next step in the process will be to search the literature in order to refine the programme theory of how educational interventions develop interpersonal patientpharmacist communication [25] .
A broad literature search will be undertaken within the following databases: Medline (PubMed), EMBASE, ERIC for educational resources, Web of Science and PsycInfo. Search terms have been developed iteratively (through piloting and refinement) through discussion with the multidisciplinary team and with the assistance of a librarian. Search terms use subject headings, where thesauri exist, in conjunction with free text terms using truncation and appropriate Boolean operators. A combination of MeSH terms and keywords will be used to capture studies of interest. The searches will be designed to ensure focus on the review questions, and to ensure we include pharmacists along all stages of their professional journey from pharmacy students in pre-qualification education (undergraduate or pre-registration or interns during in-service practical training) to pharmacists undertaking post-graduate qualifications and continuing professional development. We also intend to capture any approach to developing interpersonal patient-pharmacist communication skills including interventions and opportunistic learning of communication skills. As this is a realist review, the intervention will not be pre-defined and no restrictions will be imposed on the type of study or interventions. The interventions may include, but are not limited to role play, case-based learning, interactive exercises, improvisational exercises, films, videotapes, audiotapes, self-assessment, peer-assessment, standardised patients, real patients and workplace-based experiential learning.
The searches will be undertaken by a member of the team (AK) and will focus on identifying research published in English from 1996 onwards. The date was chosen to capture 20 years of data, informed by the scoping review and with due regard for the time limit and resources available for completing the review. Keywords will be used and the search string will be translated between databases to ensure the search is refined. The search will be supplemented by hand-searching references of retrieved articles. Further details on the search terms and search strings can be found in the Additional file 1.
Selection and appraisal of papers
This will be undertaken in three stages: (1) initial screen by title and abstract, (2) full text retrieval and (3) appraisal. Initial screening by title and abstract will be carried out in duplicate by AK and JS. Each title and abstract retrieved from the searches will be reviewed using the inclusion and exclusion criteria to determine suitability. Papers will be excluded if they are not related to a pharmacy context, such as those relating to other healthcare professions, if they are not related to the development of communication skills or if they are not related to interpersonal patient-pharmacist communication. Although there is a large body of literature on communication education in other health professions, particularly medicine, it was decided to restrict to the pharmacy context as pharmacist-patient communication is unique. We will exclude papers that are concerned with developing interprofessional communication skills which, although is of great interest, is outside the scope of the review. If there is any ambiguity, or any discrepancies, these will be discussed between the two reviewers and referred to a third member of the team if necessary (CK).
Each paper that is accepted at this stage will proceed to the full text retrieval. Any study published only in abstract form will be excluded at this stage, as the full paper must be accessible to proceed to full review. AK and JS/CK will review each paper independently and will agree to their conclusions to determine its suitability for inclusion in the review. All articles deemed suitable for inclusion at this stage will proceed to data extraction and appraisal.
Unlike a systematic review for a biomedical intervention which is based on the use of a hierarchy of evidence, realist review rejects a hierarchical approach and uses multiple methods to illuminate the richer picture. A realist review takes a different position on how to judge research quality and aims to examine whether the study is fit for purpose according to relevance and rigour [43] . Relevance is a judgement based on whether the study contributes to theory building and testing. Rigour is a judgement on the credibility of the methods used to generate the data [44] . Relevance will be assessed based on how much information the paper can contribute to programme theory development or refinement, or whether the study is able to inform our understanding of patient-pharmacist communication educational interventions and their respective contexts, mechanisms and outcomes. Studies that meet inclusion criteria will be further assessed for relevance and may be excluded if they do not include any information relevant to programme theory development or refinement. Rigour will be assessed in accordance with the type of evidence, and any limitations of the methods used to generate the data will be taken into consideration during analysis [45] . It is expected that the data obtained will include a mixture of qualitative and quantitative studies.
Data extraction
Once agreement on suitability for inclusion has been reached, all included articles will be reviewed in duplicate by two of the reviewers (AK/JS/CK/TP). The team will discuss the data extractions and will agree to their conclusions for each paper. In the case of disagreement, this will be resolved through discussion and if no resolution is found the moderator from the group (TP) will review the paper in an effort to reach a consensus view.
Study characteristics of the included papers will be entered separately into a data extraction form, which has been developed by AK in consultation with the team. All full texts of the included papers will be uploaded into NVivo. Relevant text fragments of each paper, relating to contexts, mechanisms, outcomes and themes that contribute to programme theory refinement will be coded. Coding will be a combination of deductive and inductive. A large amount of deductive coding, based on the initial programme theory, will be carried out. Inductive coding is also likely, as it is envisaged that other, unexpected themes and mechanisms and, therefore, codes will appear during the review process.
Synthesis of extracted evidence and transfer to research and practice
The included studies will be reviewed to identify data which support or refute the initial programme theory or which add any additional issues or information. As this is a realist review, it is expected that the data obtained will be quite heterogeneous and data will be coded in NVivo in order to enable modelling and facilitate the recognition of emergent patterns. In this way, NVivo will be used to sort these patterns and statements into categories and theories to visualise a model of the links between contexts, the mechanisms and outcomes of educational interventions for communications development in pharmacy. It is envisaged that a number of context, mechanism, outcome links will be identified. It is expected that depending on the context, particular mechanisms will lead to certain outcomes and the coded data is expected to explain these links. Each CMO will be presented as a series of contextualized decision points that can be read as a sentence such as 'in this context, that mechanism generates this outcome' or in other words "if A, then B" or "in the case of C, D is unlikely to work" [25] . It is also planned to produce a diagrammatic illustration of the links between context, mechanism and outcomes and how these links programme theory development. The model will be refined based on included data and additional searches if necessary [43] .
Using this iterative process, the initial programme theory will be refined based on interrogation and analysis of this data. During the refinement and analysis process, one or more middle-range theories of how and why particular mechanisms generate certain outcomes within certain contexts and a middle-range theoretical explanation of the pattern of CMOs found will be generated. Once data analysis is complete, a programme theory for how educational interventions for interpersonal patientpharmacist communication improvement will be developed based on an analysis of CMO configurations.
Discussion
Potential expected outcomes and implications for education, research and practice
This review aims to explore the complexity of developing patient-pharmacist communication skills from undergraduate education through to life-long learning. Realist methodology will allow us to examine the relationships between possible contexts, mechanisms and outcomes, and the initial programme theory will be refined based on the evidence found. We will prepare the final paper using the RAMESES publication standards for realist review [44] and the PRISMA-P statement (included as Additional file 2). We expect to be able to make recommendations for pharmacy educators who wish to develop interpersonal patient-pharmacist communications educational interventions in pharmacy education. We acknowledge that the work is likely to be limited by the lack of relevant research of high rigour, and we will recognise any limitations in the final synthesis and recommendations. Our ambition is to make recommendations that will include:
